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THE RADIATION CONFERENCE AT BERLIN AND POTSDAM,' FEBRUARY 23-26, 1931

By H. H. KiMBALL

[Weather Bureau, Washington, D. C., April 30, 19311

Minutes of the first three sessions have been abstracted
by H. H. Kimball from a manuscript furnished by A.

Angstrt’)m, R. Siiring, and K. Biittner. Minutes of the
last two sessions have been translated by W. W. Reed.

The first session of the conference was held in the
meteorological observatory at Potsdam, on February 23.
The following were present: A. Angstrém, Sweden; W.
Morikofer, Switzerland; F. Albrecht, K. Biittner, P.
Dubois, G. Falckenberg, K. Fuessner, H. von Ficker, W,
Kiihl, F. Linke, W. Marten, and R. Siiring, Germany.
At later sessions, T. Burgeron, K. Kihler, A. Defant, H.
Hergesell, C. Miiller, F. Schmidt-Ott, and K. Stuchtey
were also present.

Dr. Angstrém opened the session with remarks relative
to the objects of the conference, and stated the reasons for
giving atmospheric turbidity such a prominent place on
the program. He then presented Dr. Siiring as presiding
officer during the session. o

Professor Linke found himself in accord with Angstrém
in questioning Fowle’s determinations of the scattering of
solar radiation by aqueous vapor in the atmosphere. He
held that the vital point of the discussion is whether the
amount of turbidity shall appear as a factor (I = [,e™*™*)
or as an additive term (I=1,e %), He also
pointed out that the turbidity must be capable of easy
and accurate determination, and be independent of the
air_mass.

ngstrém considered it advantageous not to include
atmospheric absorption in the measurement of turbidity.
Also, in agreement with Biittner, the dependence of tur-
bidity upon wave length is recognized. Therefore, he
recommends that the definition of turbidity be in such
form that the reduction to a known wave length is easily
accomplished. The turbidity coefficient, 8, fulfills these
conditions, and under mean conditions is independent of
the wave length. The dependence of the total turbidity
extinction on the wave length is expressed by the exponent

a 1n the term %

At the second session of the commission Linke, Dubois,
and Fuessner again discussed the dependence of turbidity
on the wave length, and Angstrém emphasized the fact
that by the use of suitable measurements and computa-
tions the turbidity factor, the total turbidity extinction,
and also the amount of precipitable water above the sta-
tion can be determined. A discussion on the use of
Scho(ti,t glass filters in actinometric measurements fol-
lowed.

The third session met at 10:30 a. m. of February 24
in the room of the “Notgemeinshaft der Deutschen Wis-
senshaft” in Berlin. Professor Siiring proposed that the
morning session be given up to a discussion of the ques-
tion “What apparatus or what method should one rec-

1 To readers not familiar with recent literature on atmospheric turbidity. a brief state-
ment of views held by different investigators may be helpful in interpreting the dis-
cussion at the conference. . . . )

Linke would include in atmospheric turbidity, T, all atmospheric depletion of solar
radiatiop except that due to molecular scattering, which latter is easily computed from
Rz?,ylelgh’s equations. He represents atmospheric depletion by e-a17=.

Angstrdm represents atmospheric depletion by e~(e1tedm, in which a, is the co-
efficient of scattering due to causes other than gas molecules, and including that which
Fowle found associated with atmospheric water vapor. He expresses a; in the formy,
in which # is the atmospheric turbidity. The term does not include depletion through
absorption by atmospheric gases, principally by water vapor. Under average conditions
Angstrﬁm finds a==1.3, which, in contrast with M in the expression for molecular scatter-
ing, indicates that the diameters of the scattering particles are appreciably larger than the
diameters of gas molecules.

ommend for the polar year? ”” Emphasis was laid on the
importance of measurements of the intensity of solar
radiation with the sun at different heights, using radia-
tion filters controlled by the Potsdam observatory, so
as to insure uniformity of results at different stations.

Angstrém pointed out the importance of reducing the
angular opening of the pyrheliometer to about 5°, or at
least all observers should give accurate information on
the size of the opening of their pyrheliometer. TUpsala,
Washington, and Potsdam were designated as points at
which pyrheliometers might be standardized in known
pyrheliometric units.

In the aftermoon a new absolute pyrheliometer was
inspected at the Physikalisch-Technischen Reichanstalt,
at Charlottenburg.

Fourth session, Wednesay, February 25, 10:45 a. m.
at the meteorological observatory, Potsdam.

The following subjects were discussed:

1. Discussion of the term air mass. By air mass there
can be designated either the true air mass

b
Mp= 5p7 - SEC. 2, OF sec. 2.
*7 760 ’ “

In this sec. z is to be taken as the symbol for the Bem-
porad function. Both measures have their advantages.
A decision (between the two definitions) was not reached.

2. After a review of all the ¢ determinations, the value
c=8.26-10""! was designated as the most probable, since
both the most recent measurements as well as the theo-
retical calculations give this value.

3. Report of Doctor Bergeron, of Oslo, on the eye
observations of the opalescent turbidity in the service
of synoptics.

The following proposals were formulated for, presenta-
tion to the international meteorological organization;

1. The measurements of direct solar radiation are to
be organized in such manner that in addition to the total
depletion of the atmosphere there can be calculated from
them the turbidity free from selective absorption by
water vapor. To this end it is recommended that all
stations employ glass filters of the same composition and
thickness. The meteorological observatory, Potsdam, is
milling to procure and gage such filters. Special instruc-
tions on the nature and use of the filters will be prepared.

2. Since the investigations relative to a decision on a
standard scale for pyrheliometric measurements are as
yet uncompleted, it is recommended for the present to
refer all measurements to the Smithsonian scale of 1913.
Readings from instruments standardized in terms of the

Angstrom scale can be reduced to the Smithsonian scale
by the addition of 3.5 per cent.

It is recommended that the standard pyrheliometers
to be used during the polar year be compared before and
after the expedition at Upsala, Potsdam, or Washington.

In order to eliminate at a later date the falsifying
influences of skylight in the measurements of direct solar
radiation it is necessary to give, in addition to the type of
instrument used, as exactly as possible the aperature
conditions of the actinometer (length of tube, size of outer
orifice, size of inner orifice, or size of the object-glass
surface).

3. It is recommended that at favorably located polar
stations, where there is available a sufficiently scientific
personnel, there be carried out measurements of total
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ihsdlation and 7of /efféétive ’ outward radiation."
instruments used are to be adjusted to standard appa-
ratus. Suggestions for carrying out such measurements
will be specially prepared.
. A Attentl,on, is called to the valpe of measurements of
earness of, air, color of sky, anomalous tefraction (meas-
urements. of the dip of the horizon), twilight, ear thlight
(Nachtschein), and zodiacal light.. Details on the
methods of these measurements’ have been drawn up by
Professor Maurer (Zurich) and Dr Schnnd (Oberhel-
fenswil, Smtzerland) '

5. Sp ec1a1 instructions ‘on eye’ gbsérvations of the
quantlty and character of Opalescent turbrdlty will' be
drawn up by Doctor Bergeron (Oslo). |

6. As the value of the, ra.dmtlon constzmt there is
recommended
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In conelusmn Herr Morikofer reported his experiences
in the gaging of cadmium cells and the advantages pre-
sented by taking into comsideration relations of measirre-
ments with arid’ without the employmént of Mihos glass
(as a filter).. Later, Herr Kiibl presented curves: from
his new recording filtered potassium cell.. : ;

On Thursday, February 26, from 5:30.t0.7 p. m.. there
was discussion of the methods of measurements with. the.
cadmium cell; those taking part were. Messrs, Buttner,
Dubms, Feussne1 Kiihl, Morikofer, a.nd, Su.xmg

(Slgned) Ay ANGs*rRou
* R. SURING. .
- K. BUTTNER u’

rBy J. P. MCAULIFFB-.. .. .
[Weather Bureau Oﬂice, Corpus Christl, Tex.]

The “Corpus Christi area” as usually referred to by
aviators in this seéction extends roughly from Beeville, 56
miles north, to Kingsville, 40" miles south, and George
West, 70 miles west. In this small.area there is consider-
able d1ver51ty of weather, usually effecting visibility and
celhng ‘

There are three elements most vitally éffecting flying in
this; ares, namely : Fog, wind velocity, and thunder-
storms. . These three’ handicaps to flying should be care-
fully studled by aviatorsin this area.

Records at the Corpus Christi Weather Bureau show
that during the 44-year period, 1887-1930, inclusive, the
average number of dense fogs has been as follows’ durlng
the months indicated :

| Number of . Number of
Month dense fogs Month Ense Togs
3] October:i___... et - 1
2 || November_ _........_. SR . 2
% December . ____ __.________. 3

the other months of ‘the Vear fog occurs so

Durin
seldom that it is practically negligible.

' A peculiar condition exists at Beeville.
more’ fre querit there, and within's to 10 miles each side,

Fogs are much

- Many mornings when
risti and San'Antonio report- “perfect visibility
and ‘ceiling, aviators run into dense fog at Beeville. "Of
course with weather reports from Sah Antonio and Corpus
Christi at hand they fty’ high and soon come out into clear
weather. Occasionally aviators have left Corpus Christi
without first getting weather data, and in many of thesé
cases they were forced to turn back when near ‘Beeville,
not attempting to fly farther, because they assumed that
the fog continued northward.

The cause of these frequent fovs m the vicinity of Bee-
ville seems to be dueto the slope of the land eastward:to
the Gulf, the presence of San Antonio and Copano Bays
that'indent the coast line sharply in the latitude of Bee-~
ville, and probably also the Aransas River that flows past
Beevﬂle These lowlands and water aress' héere eause air
currents from the Gulf to flow westward, meeting the cold
interior air, and causing fogs. In thickness and their
local: character these fogs resemble the mists and fogs of
the- eastern ‘mountain regions. The fréquency of these
fogs’ leaves no doubt 'that a sharp temperature gradient
exists in that locality, especially in the winter months.

than” theghare ‘at C‘orpus ‘Christi.
Corpus

These fogs are not conﬁned to any pzut1cular ix '_
weather, but, occur with high pressure, §LS Wel as en
barometer is low. They cﬁsmpate usual about 10 a. m
but occasionally persist yntil noon or t}g’e, mi afternoop'
The average thickness of these fogs is 1,000 feet |
The second great handlcap to qafe ﬂylng 1s t’he w1nd
velocity on this coast.. '
The writer’s attentlon was first duected to the erratic
wind velocities in this section by a letter from one of the
officials of the T. A. T. Corporation. In his létter the
official mentioned the fact that reports from San Antomo'
were frequently misleading, because the weather was
subject . to. such erratic changes neat I&lngsvﬂl
mentioned strong head winds as one of the annoyin
elements. This would be, of course a strong southea%
or south wind for the planes that were. coming from 'San,
Antonio. The prevalence of these winds caused & read-
justment of schedules by the T. A. T. It was notlced
thai the planes would enter these mndy reglons suddenl
from a region that had given’ only moder,ete sou,ther
breezes, and this windy condition almost invéria Iv
occurred within 10 miles of I&mgsvﬂle (The - planes
usually, traveled on a course from Sad Antonio . to
Browpsville about 50 6 75 milés inland:) " This" g 6n
wind that the planéq enCOuntered at this localit J 14 thé .
celebrated Corpus Christi ¢ed bréeze' (1) 'that’ i a.l\kayp
present when sonie &tmosphene dlstui‘bhnce 'doés not
mterfere with it. =Tt extends for only''a’shbft distance
inland, and for this 1ea,son i3 encountered anly ‘when neénr
the Gulf waters Kmosvﬂle is very cloge 0 %aﬂins Ba,
a long narrow bay’ that extehds westward from the! Gu1£
for 30 or 40 miles. The sea breeze on this coast extexd
to a height e\c,eedmg 1, OOO%eet ang Probaply s hlfi.l
as 2,000 feet, as observed by . cellmcr ballgons “dan the
movement of ‘cumnilus clouds. " The sea breeze in the
vicinity of ngbvﬂle has about the same stiéhgth 'as’at

Corpus Christi snd sveraged 16 to 25 hiiles pei' hout.
Sometimnes it reaches 30 miles per hour..

This annoyance can be avoided, somewhat, by avmtors
either going far inland and avoiding I&mgsvﬂle, or swing-
ing Gulfward nerth of Corpus -Christi. The' wind
velocities are not so great- on the Gulf beaches as they
are on the shores of the bays. The sea breeze also causes
another peculiar atmosphenc irregularity, thunderstorms
that are difficult to forecast..

From direct observation at Corpus Christi it has been
found that thunderstorms occur two or three times more
frequently at Robstown, 14 miles westward, than they



